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PATENT SPECIFICATION 

1. TITLE OF INVENTION 
Inkjet printer 

2. CLAIM 

An inkjet printer wherein the ink is expelled through a nozzle and a dot image is printed on a 
printing medium, which is characterized by having a heat source lamp with a reflector plate and 
by that the printing area of the above mentioned printing medium is heated before and after the 
printing by the radiated heat from the lamp. 

3. DETAILED DESCRIPTION OF THE INVENTION 
[Industrial application field] 

This invention relates to the inkjet printer which has a heating and drying process of the 
printed ink. 

[Conventional technology] 

For a traditional drying method of the ink which was inkjet-printed by using the radiated heat 
from the heat source lamp, there is a method which heats and dries ink quickly on the printing 
paper after it is inkjet-printed by transferring the radiated heat of far-infrared lamp and xenon 
lamp as in the patent publications of Toku Kai Shou 57-120447 and 58-107345, and it realized 
high speed, clear image printing and shortened ink fixing time which prevents the blotting of the 
ink due to the wrinkles on the paper or non-fixed ink. 
[Problems to be solved by this invention] 

Above mentioned transferring method of the radiation heat enables the effective heating from 
the printed side on the paper, however, as the heating initiates after the printing, sizing level is 
low and the ink is absorbed before the drying starts in case of using the paper which absorbs ink 
in a short time and the dot diameter may be enlarged more than necessary and there may be 
uneven spreading to the direction of the fiber of the paper which may result in damaging the 
image quality. Also, when printed on non-coat OHP sheet, the ink contacts the adjacent dot on 
the printed surface by the surface tension of the ink itself immediately after it is printed or it 
spreads more than needed and the image printing becomes impossible. 

Thus, the conventional technology has a problem which does not realize the consistent 
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quality, clear image printing on the general purpose printing paper. 

This invention solves such a problem and its purpose is to realize the inkjet printing which 
enables to print clear consistent images on the general purpose, printing medium such as 
commercially sold, good quality paper and non-coat OHP sheet. 
[Method to solve the problem] 

The inkjet printer of this invention has a heat source lamp with a reflector plate and the 
printed ink is heated and dried by heating before and after the printing the area to be printed of 
the above mentioned printing medium by the radiated thermal ray from the lamp. 
[Function] 

By the inkjet printer of this invention, as the printed ink is dried at a much higher speed than 
the traditional method, printing the clear consistent image is realized on the general purpose 
printing medium such as commercially sold good quality paper or non-coat OHP sheet. 
[Application examples] 

Figure 1 is a drawing of the entire construction of the application example of this invention. 
Printing head 1 is guided with a carriage guide 2 and moves toward the direction of arrow I and 
it performs inkjet-printing on a printing paper 3 which is moved forward by intermittent line 
advancing function which is synchronized with a printing head 1 by a platen 4 and a guide roller 
5. On the other hand, the light radiation from a heat source lamp 7 is collected and applied to a 
heating zone 10 which is a heated area before and after the printing on the surface of the printing 
paper 3, by a reflector plate 8 which has a curved surface such as paraboloid, ellipsoid and 
hyperboloid and the light is heated by a radiated heat transfer. Light shielding cover 6 prevents 
the light to. radiate directly the printing head 1 and protects the printing head from radiation and 
heat. Clear protective glass 9 prevents dust accumulation on the heat source lamp 7 and the 
reflector plate 8. 

As shown in (a) and (b) of Figure 2, multiple ink expelling holes 1 1 are installed and the 
image is printed by forming the dot image on the printing paper 3 by ink expelling control 
procedure such as piezo-electric element control, electric field control and static charge control. 
In this application example, piezo-electric element is used and there are nine ink expelling holes 
in one longitudinal line, at 0.635 mm interval and approximately 120 \xm diameter ink drops are 
expelled. The ink is water soluble and the main ingredient is water soluble solution made by 
dissolving 1 to 2 % dye into water and 1 0 to 20 % glycerin. 
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Heat source lamp 7 is incandescent lamp or xenon lamp which is represented by halogen 
lamp or infrared lamp and in this application example, 200 W, rod shaped halogen lamp of which 
entire length is 250 mm is used. The width of the printing zone of the printing paper 3 is 220 
mm and the lamp which has a wider light emission area than the printing width is needed. Heat 
source lamp 7 is set 60 mm apart from the platen 4 and radiates and heats the heating zone 10 as 
mentioned above. The status of the heating is checked by a temperature sensor 12a installed on 
the front side of the printing paper 3 as in Figure 2 (a) or a temperature sensor 12b which is 
installed on the side of the platen 4 in Figure 2 (b) and it is compared to the set temperature by 
using a comparing circuit installed in a light volume control circuit 13 and the amount of the 
light is checked by the feed back and it is maintained so that the temperature of the printing 
paper 3 is approximately equal to the set value. Above set temperature can be controlled freely 
by the user according to the type of the paper. 

The relationship between the heating temperature of the printing paper and ink fixing 
temperature when printed on the printing paper a, b and c (all are commercially sold good quality 
paper) by using the inkjet printer of this invention is shown in Figure 3. This was compared with 
Figure 5 of patent* publication 58-107345 and it was found that (the ink) was fixed at a 
relatively low heating temperature in a short time and the effect of preheating to shorten ink 
drying time is obvious. Also, the relationship between the heating temperature of the printing 
paper and the dot diameter after the ink was fixed when printing paper a b and c were used, is 
shown in Figure 4, similarly. The diameter of the dot includes uneven bleeding of the ink to the 
direction of the fiber of the paper. The higher the heating temperature is, the more the dot 
diameter is reduced to about 200 \i and the printing of consistent clear image is possible without 
being affected by the quality of the paper. It was found that the printer of this invention can 
produce good quality print on the regular non-coat OHP sheet at the heating temperature of 100 
°C and was proved that good quality image printing is possible not only on the commercially 
sold good quality paper but also on various, general use printing medium such as non-coat OHP 
sheet. 

This application example was for printing monochrome, however, it is obvious that it can be 
applied to color printing. 

(^Translator f s note: the word which means patent is missing, probably a type miss) 
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[Effect of the invention] 

As mentioned above, consistent quality, clear inkjet printing on various printing medium 
such as commercially sold good quality paper and non-coat OHP sheet, becomes possible by this 
invention.. 

4. Brief explanation of drawings 

Figure 1 is an oblique view drawing that shows entire construction of the application 
example of inkjet printer. Figure 2 a and b are a side view of Figure 1 and a circuit drawing 
which shows temperature control method. Figure 3 is a graph which shows the relation between 
the heating temperature of the printing paper and ink fixing time. Figure 4 is a graph which 
shows the relationship between the heating temperature of the printing paper and dot diameter 
after being fixed. 



1: 


Printing head 


2: 


Carriage guide 


3: 


Printing paper 


4: 


Platen 


5: 


Guide roller 


6: 


Light shield cover 


7: 


Heat source lamp 
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Reflector plate 


9: 


Clear protection glass 


10: 


Heating zone 


11: 


Ink expelling hole 



1 2a, b : Temperature sensor 
13: Light measurement circuit 

Appllicant: Seiko Epson Co, Ltd 

Assignee: Tsutomu Nogami , patent attorney (and another) 
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Figure 1 
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( a ) 




( b) 
Figure 2 
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Translated by: Sayuki Sugimura 651-490-0233, ssugimura@pipeline.com, April 9, 2002 
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